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THE EARLY CAMBRIAN TRILOBITES AND ASSOCIATED FAUNA 
OF KANGAROO ISLAND, SOUTH AUSTRALIA. 

The following article has been compiled by the Editor primarily from 
information contained in various papers and contributions by B. Daily 
et al., M.F. Glaessner, P.A.Jell, K.J.Pocock and R.G. Sprigg. Its purpose 
is to list the recorded fauna of the late Early Cambrian sequence that 
outcrops along the coast in the vicinity of Emu Bay, Kangaroo Island, 
and to give a brief summary of the lithology and depositional environment 
associated with their occurrence. Readers will need to refer to the 
references listed for detailed descriptions of the various taxa mentioned 
in the article. 

HISTORY 

Although Kangaroo Island was first officially settled in 1836, 
it was not until 1928 that the late Dr. C.T. Madigan described 
in detail a group of beds occurring along the north east coast 
of the island in which boulders carrying Archaeocyatha were 
plentiful. He found raindrop impressions in some of the more 
slaty horizons and observed obscure animal tracks, presumed to 
be those of trilobites (Sprigg, 1955). 

A detailed investigation of these beds, which included the 
discovery of the rich fossiliferous bands of the Emu Bay Shale, 
was made by R.G. Sprigg in 1952, when working for the Geological 
Survey of South Australia. 

One of the major constituents of the fossil fauna, a trilobite, 
originally compared with the protolenid Lusatiops Richter and 
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Richter (Glaessner, in Sprigg, 1955), was first described by K.J. 
Pocock from the Department of Geology of the University of 
Adelaide, in 1964. As well as placing the trilobite in a new 
genus, Estaingia , Pocock also referred to the presence of a new 
species of Redlichia as well as the phyllocarid crustacean Isoxys 
and hyolithids. 

Further work on the fauna was carried out by Pocock (1970), 
Glaessner (1979), Conway Morris and Jenkins (1985), and Jell, 
in Bengtson et al., 1990; the latter paper finally assigning the 
Redlichia , mentioned above, to a previously described species 
from China. 

LITHOLOGY 

The base of the Emu Bay Shale is defined as the top of the 
uppermost conglomerate band in the Early Cambrian sequence exposed 
on the northern coast of Kangaroo Island between Snelling Beach 
in the west and Point Marsden in the east. 

The type section of the formation (west of Emu Bay jetty), 
comprises 32 m. of grey-green and red brown mudstone and sandstone 
with minor conglomerate lenses overlying 22 m. of dark grey shale, 
mudstone and thin sandstone beds with rare carbonate and black 
phosphatic nodules (Daily et al., 1979). 

While the upper beds contain abundant trilobite tracks and various 
burrows, it is within the darker basal beds that bands of 
trilobites and their associated fauna are to be found. 

West of White Point the sequence is more complete than at the 
type locality, both boundaries of the Emu Bay Shale being exposed. 
In the basal 12 m. of the formation, trilobites, including 
Redlichia , crustaceans and annelids occur in a dark pyritic 
mudstone. 

Just west of Cape D'Estaing in the White Point Conglomerate, which 
underlies the Emu Bay Shale, the trilobites Emuella , Hsuaspis (= 
Estaingia ) and Redlichia are recorded together with other fossils 
in shale and siltstone. The trilobite Balcoracania is also 
recorded near the top of this formation in a 3 m. thick marker 
bed of burrow-mottled limestone interbedded in siltstone and shale. 
In addition, pebbles and boulders of blue-grey and pink limestone 
containing Archaeocyatha can be found within the conglomerate. 
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These are attributed to the middle Lower Cambrian Parara Limestone 
which outcrops on Yorke Peninsula to the north of the island. 

Other formations in the Lower Cambrian sequence [Fig.2] which 
occur above and below the White Point Conglomerate and Emu Bay 
Shale, with the exception of the Stokes Bay Sandstone, also include 
bands containing trilobite tracks, burrows and trails, but few 
other fossils. 

DEPOSITIONAL ENVIRONMENT 


In general terms, these Lower Cambrian sediments were deposited 
in an intertidal to shallow marine environment. 

The evidence afforded by the lithology of the host rocks and the 
preservation of the fossils, suggests that the difference between 
faunas from the two principal localities, at the base of the Emu 
Bay Shale, are due to small variations in the local conditions 
(Pocock, 1964, p.461). 

At the Emu Bay locality (type section) the layering has been 


FORMATION 

THICKNESS at 
type locality 

FOSSILS 

Boxing Bay Formation 

500m. 

Rare to abundant trilobite tracks, 
varied burrows & trails. 

Archaeocyatha in limestone clasts. 

Emu Bay Shale 

55m. 

(78m. west of 
White Point) 

Abundant trilobite tracks & 
various burrows. 

Hsuaspis (*Estaingia) & associated 
fauna. 

Redlichia & associated fauna. 

White Point Conglomerate 

550m. 

Archaeocyatha S trilobites in 
limestone clasts. 

Abundant trilobite tracks 4 
various burrows. 

All four genera of trilobites, and 
hyolithids. 

Smith Bay Shale 

88m. + 

120m.+ 

Trilobite tracks, burrows & trails. 
Trilobite tracks, burrows & rare 
Redlichia. 

Stokes Bay Shale 

700m. 

No fossils 

Carrickalinga Head Fra. 

635m.+ 

Burrows, trilobite tracks and 
molluscan trails. Rare Redlichia. 


FIGURE 2. Simplified schedule of fossils found in Che Early Cambrian succession 
of Kangaroo Island, South Australia. Note: Fossils are generally 
confined to specific beds withih each formation. For full details 
refer to Daily et al., 1979, table 3, pp. 10 & 11. 
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disturbed by burrowing organisms, the trilobite remains consisting 
largely of isolated cranidia (the central portion of the cephalon 
or head), free cheeks and disarticulated thoracic (body) segments, 
although reasonably complete specimens can occasionally be found. 

On the other hand, exoskeletons or articulated skeletal elements 
constitute about 80 percent of the fossil material west of White 
Point. The presence of pyrite in the sediment at this locality, 
together with the articulated remains of trilobites and rarer 
crustaceans, and the preservation of soft bodied annelid worms, 
suggests that itinerant animals were killed by toxic amounts of 
hydrogen sulphide when they encountered the very stagnant bottom 
waters (Daily et al., 1979, p.16). 

The difference in the predominant trilobite occurring at these 
two localities ( Hsuaspis at Emu Bay and Redlichia , west of White 
Point) is considered by Pocock (1964) to be due to the fact that 
Hsuaspis , which probably lived on the sea floor feeding largely 
on detritus, would rarely venture into a reducing environment, 
as existed west of White Point, except by accident. On the other 
hand Redlichia , considered to be an efficient swimmer, not normally 
bottom dwelling and predatory in its habits, could, evidenced 
by tracks, have spent some of its time crawling on the sea floor, 
a habit which would have made it susceptible to being trapped 
in the poisonous mud. 

This hypothesis is further substantiated by the presence at this 
locality of Isoxys , undoubtedly a swimmer, and the complete absence 
of Hyolithes , a benthonic (bottom dwelling)and probably sessile 
animal. 

PRESERVATION 


The trilobite exoskeletons have been either recrystallised to, 
or replaced by, a fibrous pink calcite, the colour of which was 
attributed by Pocock (1964) to cryptocrystalline haematite (Conway 
Morris and Jenkins, 1985, p.170). 

A study of the annelid remains shows much evidence of replacement 
of their soft tissue by calcite, some specimens having massive 
bundles of muscles preserved as plates composed of elongate calcite 
crystals. Unfortunately, no such replacement has taken place in 
the soft tissues of crustaceans or trilobites. Chitinous matter 
appears to be absent (Glaessner, 1979, pp.21-22). 
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Because much of the fossil material occurs on the wave-cut platform 
below high water level it is strongly affected by weathering. 

Colouration of specimens from west of White Point often vary from 
yellow ochre, through a range of grey, pink and salmon red to 
a deep rust colour. At Emu Bay the replacement calcite, when 
present on the specimen, is usually a dull pinkish grey. 

FAUNAL DETAILS 

a. TRILOBITES 

Family Redlichiidae Poulsen, 1927. 

Redlichia takooensis Lu, 1950 [Fig.3A]. 

(= Redlichia sp., referred to in the literature by Glaessner 
in Sprigg, 1955; Daily, 1956 and 1979; Pocock, 1964 and 1970; 
and Conway Morris and Jenkins, 1985). 

Medium to very large, ranging up to at least 30 cm. (12") 
in length, possibly more. However, the range of specimens 
normally found would appear to be between 5 and 18 cm. long. 
Predominant trilobite in the basal bed of the Emu Bay Shale 
west of White Point. Also recorded from a similar horizon 
west of the jetty at Emu Bay; from the White Point 

Conglomerate, west of Cape D'Estaing; from the Smith 

Bay Shale in the vicinity of Freestone Creek and the 
Carrickalinga Head Formation near Hummock Point (Daily 
et al., 1979). 

Family Ighangiidae Zhu, 1980. 

Hsuaspis bilobata (Pocock, 1964) [Fig.3B] 

( =Estaingia bilobata Pocock, 1964). 

Small to medium in size ranging up to about 3 cm. in length. 
Predominant trilobite in the basal bed of the Emu Bay Shale 
at the type locality, west of Emu Bay jetty. Also occurs 
in a similar horizon west of White Point, where Redlichia 
takooensis is predominant; and in the White Point 
Conglomerate, west of Cape D'Estaing. Jell (1990) records 
the presence of Hsuaspis bilobata in the Oraparinna Shale 
at Bunyeroo Creek in the Flinders Ranges. 

Family Emuellidae Pocock, 1970. 


Emuella polymera Pocock, 1970 [Flg.3C]. 

Small trilobite (holotype 9 mm. long), not easily distinguish- 
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able without detailed examination, from other members of the 
Emuellidae family found on Kangaroo Island. 

Recorded from upper section of White Point conglomerate on 
west side of Cape D'Estaing. 

Emuella dalgarnoi Pocock, 1970 [Fig. 3D]. 

Similar to E. polymera but slightly larger (holotype 11.3 m. 
long). Occurs in the upper part of the Emu Bay Shale, east 
of Cape D'Estaing, immediately above beds containing Hsuaspis 
and Redlichia . 

Balcoracania dailyi Pocock, 1970. [Fig.4A] 

Small, like species of Emuella (holotype 10mm long) but 
differs from them mainly in cephalic (head shield) detail. 
Occurs in association with Hsuaspis , Hyolithes and an 
unidentified brachiopod near the top of the White Point 
Conglomerate, east of Cape D'Estaing. It also occurs in 
the same formation west of the Cape (above the bed containing 
Emuella polymera . 

b. CRUSTACEANS 

Isoxys communis Glaessner, 1979. 

A large phyllocarid ( phyllo , leaf; carid , shrimp) crustacean 
with bivalved shell preserved flattened on bedding planes, 
with completely overlapping valves, (holotype about 80 mm. 
long and 24 mm. high). Occurs in association with Redlichia 
takooensis in the basal bed of the Emu Bay Shale west of 
White Point. 

Tuzoia australis Glaessner, 1979. 

A medium sized phyllocarid with carapace about li times longer 
than high. Occurrence as for Isoxys but not as common. 

c. ANNELIDS (segmented worms) 

Myoscolex ateles Glaessner, 1979 

Next to trilobites, these worms are the most abundant fossils 
in the White Point assemblage. Length of incompletely 
preserved bodies ranges up to 70 mm. but must have been much 
longer. Width varies 13 - 18 mm. 

Palaeoscolex antiquis Glaessner. 1979 

Known only from fragmentary specimens at the White Point 
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FIGURE 3 . A, Redlichia takooensis Lu, 1950, x 0.43; B, Hsuaspls bilobata 
(Pocock, 1964) x 5.5; C, Emuella polymera Pocock, 1970, x 9.3; 
D, Emuella dalgarnoi Pocock, 1970, x 4.5: Photographs B, C, 
and D from Pocock (1964 & 1970). 
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locality, preserved as partial replacement of the soft bodies 
on bedding planes. Adult length not known but probably 
exceeded 150 mm. 

Vetustovermis planus Glaessner, 1979. 

Recorded from only one complete specimen with counterpart. 
Locality as for other annelids. 

d. HYOLITHIDS 

These marine, bilaterally symmetrical, solitary metazoans 
are to be found in the form of conical tubes and lids 
(opercula) of an undescribed species of Hyolithes . They 
occur in both the White Point Conglomerate and the Emu Bay 
Shale localities but as previously noted are not found at 
the Redlichia locality west of White Point. Average length 
of specimens appears to range from 10 - 15 mm. 

e. TRACE FOSSILS 


Although trilobite trails are the most widespread fossils 
within the Lower Cambrian sequence on Kangaroo Island, there 



FIGURE 4 . A, reconstruction of Balcoracania dailyi Pocock, 1970, after Pocock 
(1970); B, trilobite trail x 1.2, from west of Emu Bay Jetty; C, re¬ 
construction of Hsuaspis bilobata (Pocock. 1964}. modified from Pocock 
(1964). 
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does not appear to have been any detailed study published. 

Other trace fossils found throughout the sequence include 
abundant horizontal to near vertical burrows and in the 
Carrickalinga Head Formation, bifid molluscan trails (Daily 
et al., 1979, p.11). 

f. ARCHAEOCYATHA 

No detailed information available, as pebbles and boulders 
containing Archaeocyatha are not indigenous to Kangaroo 
Island. 

SUMMARY 

While the fauna of the Emu Bay Shale and White Point Conglomerate 
has now been extensively described, collecting in the future could 
well uncover new species that will give a further insight into 
the palaeoenvironment of this Lower Cambrian succession, in 
particular the important Redlichia bed west of White Point. This 
bed, because of the preservation of soft bodied creatures, is 
considered one of the most important fossil occurrences in the 
Palaeozoic of South Australia, even though it is curiously 
impoverished, lacking hyolithids and inarticulate brachiopods. 

Finally, a word of warning. Most of the sequence outcrops on 
wave cut platforms and in the adjacent cliffs, with access only 
along the shore line. Knowledge of the tides and the ever change 
able weather is essential if collecting in these areas. 
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RIVERSLEIGH: SPLENDOURS OF AUSTRALIA'S PAST. 


Paul Willis, President, Riversleigh Society, Gordon, NSW. 

The Gulf country of northwest Queensland is mostly a dry, 
unfriendly place. Low spinifex covered mesas look out over 
parched scrubby plains. Trees are few and permanent water is 
rare. But where there is water, in the O'Shaunassy and Gregory 
rivers, there is abundant and diverse life. These sinuous ribbons 
of blue and green stretch for hundreds of kilometres across the 
ochre and red of the savanna. This is a timeless place, as if 
it were incontrovertible proof that Australia had always been 
the dry continent. It seems ironic that from this inhospitable 
corner of Australia comes startling fossil evidence that this 
area was once covered by lush, tropical rainforest. 


Riversleigh Station near the 
Queensland - Northern Territory 
border, is now recognised as 
the pre-eminent vertebrate fossil 
locality in Australia and one 
of the best in the world. The 
quality of the fossils and the 
diversity of animals that they 
represent is unprecedented in 
Australia. Another unique 

feature of the Riversleigh 
locality is the time span 
represented. Most of the Middle 
to Late Tertiary is represented 
from the oldest sites, some 25 
million years old, to Recent 
stream deposits that are probably less than a few tens of thousands 
years old. From this rich fossil record we are learning a great 
deal about an unknown Australia, a lost continent that few 
Australians would recognise. 



Riversleigh has concealed its treasures from palaeontologists 
by its isolation and inhospitable environment. The stories of 
the first fossil discovery at Riversleigh are anecdotal. A Cobb 
& Co., coach road passed the edge of the deposits on its way from 
Mt.Isa north to mining fields at Lawn Hill. Supposedly, around 
the turn of the century, a passing coach broke down in front of 
some rocky bluffs and, while waiting for repairs, one of the 
passengers stumbled upon some fossil bones. Other stories claim 
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that mining prospectors found the first bones at Riversleigh. 

Either way some fossil bones from Riversleigh were sent to the 
Queensland Museum where they remained largely unnoticed until 
the 1960's. 

In the mid 1960's Dr. Dick Tedford, a visiting American 
palaeontologist, refound the specimens in the museum. Tedford 
realised that this material represented a type of preservation 
not previously seen in Australia and guessed that the animals 
they represented were probably older than those known from other 

Australian deposits. This was enough for him to organise a small 

expedition to the locality where he confirmed his ideas about 
the nature of the deposit. However, Tedford thought that the 
deposit was a very restricted one, representing the edge of a 

lake deposit that had mostly eroded away. Further, the limestone 
was difficult to handle and even more difficult to process. 
Around the same time Tedford also explored deposits in Central 
Australia that were easier to work, more extensive and more 
productive. With such temptations elsewhere, Tedford concluded 
that, although interesting, the Riversleigh deposit did not warrant 
further expeditions. 

The Riversleigh fossil deposit was virtually left alone for almost 
a decade until Dr.Mike Archer, then the Curator of Mammals in 
the Queensland Museum, revisited the site in the late 1970's. 
Dr. Archer (now Professor of Biological Science at U.N.S.W.) was 
intrigued by the Riversleigh fossils and began a systematic 
collection of them. He found that the fossils were easy to 
prepare using dilute acetic acid. Those released from the rocks 
were even more provocative than first thought; large crocodiles 
and huge birds, early diprotodontids and numerous turtles. Most 
of these animals were new species, even new genera, but all were 
relatively large, robust creatures, and similar or identical 
animals could be collected from the Central Australian localities. 
The puzzle of Riversleigh was the lack of small animals and the 
deposit still seemed to be quite restricted in size. 

Archer returned to Riversleigh each year from 1976 onward, but 
the first real indications of its potential occurred in 1978 when 
Henk Godthelp, Mike Archer's assistant, began exploring over the 
top of the hill. To his surprise, he found a limestone block 
encrusted with thousands of bat fossils. For the first time 
Riversleigh had produced small animals and more importantly animals 
that were not known from anywhere else. When prepared in acid, 
blocks of limestone produced perfectly preserved bat skulls as 
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small as a thumb nail - they fell out of the rocks by the hundred. 

By 1983, working Riversleigh was becoming a bit of a chore; the 
fossils collected were generally the same as those already found 
or of animals more easily collected in Central Australia. Only 
the bat fossils and their associated faunas made Riversleigh a 
more attractive locality than Central Australia. However, 1983 
was a red-letter year in the history of exploration of the 
Riversleigh deposits. Ken Grimes, of the Queensland Geological 
Survey, and Mike Plane, of the Bureau of Mineral Resources, were 
studying coloured aerial photographs of the Riversleigh area, 
when they noticed that the fossil-bearing rocks were distinctively 
paler than the older Cambrian Limestones and extended deep into 
the plateaus to the west. A smaller plateau west of the known 
deposits was earmarked for exploration during the expedition later 
that year. This latter plateau is now known as Gag Plateau as 
that was all the expedition could do when they saw the stunning 
variety and density of specimens contained in its rocks. In areas 
the rocks were crammed with fossils of kangaroos, koalas, marsupial 
dogs, marsupial lions, various new diprotodontids, platypuses, 
turtles, crocodiles, lungfish, birds, bats, even animals that 
represent new marsupial orders. Most were new to science, in the 
order of 15-20 million years old, and all exquisitely preserved. 

Since 1983, other areas have been explored and found to contain 
similar assemblages of animals but of slightly differing ages, 
mostly within the Late Oligocene to Middle Miocene. 

Riversleigh field trips had become a yearly event with teams of 
volunteers going to northwestern Queensland to assist the ever 
growing band of scientific staff headed by Dr. Archer. Teams 

of up to 40 people would camp on the banks of the Gregory River 
for up to a month during the dry season. The Gregory River was 
a popular holiday destination for residents of Mt. Isa and it 

was only a matter of time before some of these people also joined 
in the Riversleigh fossil hunt. Two such locals are Alan Rackham 
and his son, Alan Jnr. Alan Snr., is a ring blaster in the mines 
at Mt. Isa and his knowledge of explosives has proved invaluable 
in the quarrying of some sites. Alan Jnr., has also helped the 

Riversleigh saga in many ways, not least of which were the 

discoveries he and his father made during 1985. 

While walking in an entirely different area to the known fossil 
sites, the Rackhams noticed large ribbons of a pinky coloured 
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stone that Dr. Archer had asked them to keep an eye out for. 
The pink stone was known to be fissure fill material but, until 
that time, none had been found to contain any fossils. The area 
that the Rackhams had found (now known as Rackham's Roost) was 
extensive and fossil rich. A few tonnes of this material was 
collected that year and processed to reveal numerous bats. These 
bats were significant for two reasons; they were younger than 
the known deposits (about four million years old) and they were 
mostly small, badly fragmented remains. Ghost bats (carnivorous 
bats that feed on small mammals, lizards and frogs) originally 
roosted in the unfilled fissure and would go out foraging at night 
returning to the roost with their prey. After the meal, the 
bones of their prey would fall to the floor of the fissure thus 
compiling a faunal list of small animals of the foraging range 
of the Ghost Bats. The most interesting component of the Ghost 
Bat menu is the large range of rodents, the earliest record of 
this group in the Riversleigh area and one of the earliest records 
of rodents in Australia. 

The Rackhams feature highly in the exploration of Riversleigh. 
The year before the discovery of Rackham's Roost, the Rackhams 
were exploring along the river banks to the east of the main fossil 
deposits. Here they found the youngest deposits so far discovered 
at Riversleigh; stream overbank deposits that are only a few tens 
of thousand years old. From these sites come remains of the 
largest marsupial ever, Diprotodon optatum , a large crocodile 
Pallimnarchus , the first fossil of the Australian Freshwater 
Crocodile, turtles and other assorted animals. In 1987 Dr. Sue 
Soloman, of New England University, excavated some ochre from 
these sites suggesting that humans may have been in the area but 
this is yet to be confirmed. 

To date, the vertebrate fossil record of Riversleigh extends from 
the Late Oligocene (around 25 million years ago) to the Recent 
river deposits that are perhaps only 10 thousand years old. 
The deposits at Riversleigh rest on the edge of a huge Cambrian 
limestone shield from which trilobites and hyolithids have been 
recovered. Both the Tertiary and the Cambrian limestones rest on a 
Precambrian quartzite basement that has many stromatolite 
formations. In a few places in the Riversleigh area, all three 
ages of sediments are in close proximity to each other. One 
can stand on Precambrian stromatolites and look past Cambrian 
limestones to see the fossil - bearing Tertiary formations. It 
is rather magical to be able to view with such ease a condensed 
history of that part of Australia. 
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Another magical phenomenon that frequently occurs at Riversleigh 
is the unparalleled thrill of breaking open a rock to be the 
first to view a pristine specimen of an entirely new animal. 

But such magical moments have their costs. It is not an easy 

job to collect fossils there as the limestone is extremely hard. 
Explosives are used to gently crack huge blocks which can then 
be pried apart with crow bars and reduced to manageable sized 

pieces with sledge hammers. Pieces can be easily transported 
in hessian sacks but large blocks that are particularly rich in 
fossils are often taken in one piece. Drilling blast holes, 

lugging crowbars, swinging sledge hammers and carrying blocks 
of limestone up to half a tonne in weight is not easy work at 
the best of times. Such work is even more arduous in 35°C heat, 
in rough terrain, with millions of flies and only the water you 

have carried from camp that morning to cool you down. Moving 
large blocks and heavy bags over the ridges and down onto the 
plains is also no mean feat. The limestone weathers into 
murderous sharp peaks and spiky spinifex grows in profusion, one 
slip usually means a cut, a bruise and a heavy sample on top of 

you! Most vehicles cannot climb very far into the hills from 

the plains but an ex-Army four wheel drive truck generously donated 
by Dick Smith and Australian Geographic, can get into many places 
other vehicles cannot. Army helicopters have been used to move 
rocks and equipment over the roughest terrain and in the last 
few years, Wang Computers have generously donated money for cattle 
mustering helicopters to do that job. Each year the scientific 
team and the small army of volunteers that perform these back¬ 
breaking tasks usually manage to move around 25 tonnes of the 

fossil-rich limestone to a collecting point from which the Mt. 
Isa Shire Council ship it to the railhead at Mt. Isa. 

Once in Sydney the limestone is placed in large vats of dilute 

acetic acid donated by I.C.I. Periodically the limestone and 
fossils are removed from the acid, washed and coated with 
strengthening agents, then returned to the acid. Getting the 
fossils out of the rock can be a long slow job or relatively quick 
depending on the composition of the limestone. Invariably the 
fossils that are produced by this process are more than worth 

the effort. 

It will take many volumes to fully describe the finds of 

Riversleigh and their significance so I do not intend to go into 
great depth here. However, some of the more spectacular finds 
include: A complete skull of an ancestral platypus with a perfect 
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natural brain cast; two new orders of marsupial; the skull of 
an early diprotodontid so beautifully preserved that unwary 
palaeontologists, seeing it for the first time, could be fooled 
into thinking it died yesterday; hundreds of bat skulls, some 
as small as a little finger nail; perfectly preserved skulls and 
jaws of early carnivorous kangaroos; skulls of early marsupial 
lions; ancestors of the recently extinct Tasmanian Tiger; teeth 
and limb bones of an ancestor to the marsupial Mole; primitive 
koalas; an astounding diversity of possums and cuscuses; giant 
crocodiles with teeth four times the size of their modern 
counterparts and other, smaller crocodiles that made a living 
on the land; giant snakes; birds ranging from tiny songbirds to 
huge emu-like creatures that stood ten foot-tall; a variety of 
turtles; lungfish and other fish; over twenty types of frog; and, 
most unusual in this chemical environment, some insect and 
arthropod shells. 

Clearly, Riversleigh is a palaeontological treasure trove with 
no parallel in Australia and few comparable deposits anywhere 
in the world. 

So what do all these beautiful fossils tell us about the history 
of Australia? It is quite clear that such a diversity of wildlife 
could not be supported at Riversleigh today. In fact the number 
of organisms and particularly the diversity of leaf eating 
creatures such as the possums and cuscuses, indicate that 
Riversleigh was a rich and varied rain forest during the Oligocene- 
Miocene epochs. It is very hard to imagine Riversleigh as rain 
forest today, although the banks of the Gregory and O'Shaunassy 
Rivers do support a thick vine forest that is the severely depleted 
remnants of the original vegetation. A better picture of what 
Riversleigh might have been like is the mid-montane rain forests 
of the New Guinea Highlands. These forests were once continuous 
with the forest at Riversleigh but as the Australian Plate moved 
north and the Highlands rose they created a rain barrier that 
deprived Riversleigh of the rains from the north east. As the 
Riversleigh forests contracted and died, a small remnant of the 
New Guinea forests was pushed higher and higher to its present 
position. 

As the forests around Riversleigh died, the animals had two 
destinies; die with the forests or adapt to the new, drier 
conditions. Today, Australia is populated by the descendants 
of the animals that could adapt to increasing aridity. Moles, 
grubbing through the leaf litter of the ancient forests, were 
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preadapted to moving through the sands of the desert. Koalas 
and possums were adapted to the less nutritious eucalypt leaves 
that were left after the diversity of leaves in the ancient rain 
forests had vanished. Browsing animals such as the diprotodontids 
and sthenurine kangaroos were replaced by the grass-eating 
macropodid kangaroos. Larger carnivores such as the marsupial 
Lion and the Thylacine survived the drying of the continent only 
to be wiped out with the coming of man and the Dingo. The 
crocodiles of the ancient forests were replaced by an invader 
from Asia, the animal we now call the Salt Water Crocodile. 

Many of the animals found at Riversleigh have no living descendants 
they are totally extinct. Others are locally extinct, their 
descendants being found elsewhere. Few of the animals represented 
by fossils found at Riversleigh have direct descendants still 
in the area today. This dramatic turn over of Australian fauna 
has happened relatively recently. In a very real sense, it is 
a testimony to the drastic results of a rain forest being replaced 
by a desert. 

The research into the fossil deposits at Riversleigh has only 
just started and the mountain of material that is being uncovered 
should keep palaeontologists occupied for a few hundred years 
or more. It is essential that the sites are not interfered with. 
Our greatest enemies are ignorance and vandalism. Luckily, the 
sites are very hard to find and relatively inaccessible. They 
are also on private land and uninvited visitors are not welcome. 
Should you wish to visit the sites or if you wish to participate 
in field work at Riversleigh, contact Campbell's Tours, Mt.Isa. 
Information on the activities and discoveries of the Riversleigh 
Research Group is distributed by the Riversleigh Society. 
Further, the Riversleigh Society offers a unique opportunity to 
keep up to date with the most recent developments in Vertebrate 
Palaeontology throughout Australia through its publication, 
Riversleigh Notes. If you are interested in joining the 
Riversleigh Society, further details can be obtained from 

The Riversleigh Society, 

P.0. Box 281, GORDON, 

N.S.W., 2072. 


Further reading: "Uncovering Australia's Dreamtime" by M. Archer, S. Hand and 
H. Godthelp. Surrey Beatty & Sons Pty. Ltd., Chipping Norton, NSW, Australia. 
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NAT I ClD DRILL HOLE PATTERNS ON VALVES OF KATELYSIA 

RHYTIPHORA AT ST LEONARD’S SOUTH, VICTORIA - PART 2. 

Noel Schleiger, Montmorency, Victoria. 

HYPOTHESES TO BE TESTED 

The above data was then analysed to resolve the following hypothe¬ 
ses. 

1. Are the drills, regardless in which valve they were 

found, bored in a random or aggregated pattern? 

2. Is the drill pattern in each valve the same or different. 

3. Do predators drill valves of a particular size, length, or 
are they indiscriminate as to shell size? 

4. Are the drill hole sizes associated with a particular 

shell size? 

5. Are the drill hole shapes as determined on the inner 

surface oriented in a particular direction? 

RESULTS 

1. LEFT AND RIGHT VALVES IN THE SAMPLE 


Length 

Classes 

Left Vulvas 

Right Vulvus 

Totul 

Classification 

43 

44 

2 

5 

7 


41 

42 

3 

8 

11 

Large 

39 

40 

9 

14 

23 


37 

35 

38 

36 

17 

7 

11 

8 

28 

15 

Medial 

33 

34 

8 

10 

18 


31 

32 

2 

4 

6 


29 

30 

3 

0 

3 

Small 

27 

28 

2 

1 

3 


25 - 

26 

0 

1 

1 


TOTAL 

53 

62 

115 


PERCENT 

46.1 

53-9 

100.0 



TABLE 1 . Shell lengths of Kate.ty-e>ija nhytipkona drilled by Naticids. 


Table 1 shows that naticid predators preferred shells in the range 
33-39 cm with slight preferences for right valves. However, high 
swash deposits favour sorting of the larger valves (Schleiger 
1980), so that smaller valves weren't available for sampling. 


ARE THE DRILLS, REGARDLESS OF VALVE, BORED IN A RANDOM PATTERN 
WITHIN THE TARGET AREA OF K. RHYTIPHORA? 
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When all the drills of Table 1, left and right valves are plotted 
as in Figures 8a, 8b, respectively and then collated in Figure 
8c, it can be seen that the target area of the drills is, apart 
from slight differences, similar in each valve. A quantitative 
method introduced by Poole (1971), described as Morisita's index 
method for dispersal data was previously used by the author 
(Schleiger, 1982) in describing pebble dispersal on a beach at 
Port Macquarie, N.S.W. 

This method was considered applicable here. The frequency distri¬ 
bution matrix for both valves collated on the one model is shown 
in Table 2. 


'—^Column 
Row 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

1 

0 

0 

1 

0 

1 

2 

2 

0 

0 

0 

3 

0 

0 

0 

0 

1 

0 

5 

6 

6 

6 

1 

0 

0 

1 

4 

0 

0 

2 

0 

0 

2 

6 

13 

9 

2 

0 

0 

1 

0 

5 

0 

0 

0 

2 

1 

2 

13 

7 

4 

2 

0 

0 

0 

0 

6 

1 

1 

1 

1 

1 

2 

1 

1 

2 

1 

0 

0 

0 

0 

7 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

8 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 


TABLE 2 . Frequency distribution matrix for both valves collated on 
the one modaL. 


Morisita's Index is described as :~ 


N 

2 [Hj (n t - 1)]N 

n (n - 1) 


N = 8 x 14 = 112 (no. of grids) 
n = 115 (total drills) 


N 

and where In. (n. - 1) = 0 + {(2)(1) + (2)(1) + (5.4 + 6.5 + 6.5 + 6.5) + (2 + 2 + 
I i ‘ l 


30 + 156 + 72 + 2) + (2 + 2 + 156 + 42 + 12 + 
= (4 + 110 + 264 + 216 + 4) 


2) + (2 + 2)} ignoring 
l's & 0's 


- 598 


I 


598 x 112 


5.11 (to 2 dec. pi.) 


115 x 114 






























THE FOSSIL COLLECTOR 


January 1991 - Page 57 


Since I is greater than 1, the dispersion of drill holes is aggregated. (Had it 
been close to 1 they would have been random; if I < 1, the drill holes would have 
been regularly spaced). 

The significance of I can be tested by the statistic 

_ I(n - 1) + N - n 
N - 1 

_ 5.11 (115 - 1) + 112 - 115 _ . ,, 

111 

This value of F is compared with a set of published tables of the F distribution 
with N-l degrees of freedom for the numerator and infinity for the denominator. 
In this particular example the value of F with 111 degrees of freedom as a numerator 
and infinity as a denominator is not usually specifically quoted in most texts, 
e.g. Winkler & Hays (1975: Appendix Table IV). Now by inference from Table 3 below, 
F values can be estimated for 111 df as F = 1.235 for p = 0.95, F = 1.288 for P 
= 0.975 and F = 1.343 for p = 0.99. 



Thus the value of I = 5.11 is very 
highly significantly aggregated 
with chance factors of such a dis¬ 
tribution occurring as reduced 
almost to zero. 


We have to conclude therefore, that the naticid predators have 
a strategy for drilling. 

2. DRILL PATTERNS FOR LEFT AND RIGHT VALVE 

Even though there are slight variations in each valve, such as 
the target area being slightly smaller in the left valve, the 
modal clusters overlap and are aligned in the ridge of the shell 
emanating medially posteriorly from the umbo (see Figs.8a and 
8b). 

3. DRILL PATTERN IN RELATION TO SHELL SIZE 

Table 1 classifies the drilled Katelysia rhytiphora valves as 
to large, medial and small for this particular sample at Edward 
Point Beach. 

The classification aimed at procuring roughly equal numbers in 
each size grouping. Figure 9 presents the characteristics of 
the drill holes bored in the 115 shells sampled. The scattergrams 
produced allow classification on the major drill holes (see Fig.9a) 
into coarse, medium, fine and very fine, whilst a two way classifi¬ 
cation can be developed as to the nature of the taper of the drill 
(Fig.9b) into open medium, steep and vertical. 
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Figure 9 presents the distribution of drills for the three valve 
lengths specified in Table 1. 


Large and middle—length valves were preferred in the Edward Point 
Beach sample. The drills in the largest valves were most local¬ 
ised. The Morisita index of 3.94 with a modal grid square of 
D8 for the largest valves suggested strongest clustering. The 
middle valves gave a similar result of 3.76 with the same mode, 
the clustering being slightly less. Small valves showed a wider, 
more randomly spread of drill holes with a mode more anteriorly 
positioned (D6) in the medio-posterior part of the valve. 


It is thus inferred that the predators prefer larger and medial¬ 
sized valves and their strategies for drilling them is similar. 

The smaller the valve, the strategy tends to be more diverse, 
with the majority of predators drilling more medially anteriorly 
in the posterior umbonal ridge than with the larger valves. 


4. DRILL HOLE SIZES IN RELATION TO TARGET AREA 


Figure 10 shows three types of drill holes in relation to maximum 
diameter of hole drilled - coarse, medium and fine. Coarse drill 
holes were 4.5 mm diameter or larger. Medium drill holes range 



OPEN OR 
SHALLOW 



TAPER 


FIGURE.J7, Classification of drills made by KajL^Ly^ia shells as to major diameter D mm 
(left), and to taper d/D (right). Taper decreases with diameter D, Muricid 
drills being cyclindrical or nearly vertical. 
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ALL LEFT VALVES (X = 2-07) 


11 

10 

9 

8 

7 
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— 

3 

2 

1 


0 
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0 

0 

1 
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0 
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0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

B 

0 

0 

0 

0 

2 

4 

2 

2 

0 

0 

0 

c 

1 

0 

0 

1 

3 

7 

4 

1 

0 

0 

1 

D 

0 

2 

1 

1 

5 

5 

3 

1 

0 

0 

0 

E 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

G 



FIGURE 8 . DISTRIBUTION OF DRILLS IN 
ALL LEFT VALVES (top left), ALL 
RIGHT VALVES (top right) and ALL 
VALVES both left and right inverted 
to the right valve, (lower right). 

The scale on each axis is in 2 mm 
modules. In each case, the rectan¬ 
gular target area is shown, with the 
frequency matrix per 2 mm side square 
shown above. Morisita's Index I is 
given for the occurrence of drills 
within each area, showing significant 
clustering, more so in the right 
valve astride the ridge running 
ventrally-posteriorly from the umbo. 
Modal squares are D6 (left), E8 
(right) and D6 (both valves). 


ALL RIGHT VALVES (I = 3-94) 


14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 
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0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

1 

6 

0 

6 

B 

0 

0 

0 

0 

1 

0 

3 

2 

4 

i 

1 

0 

0 

i 

c 

0 

0 

1 

0 

0 

1 

3 

6 

5 

i 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

1 

8 

2 

1 

1 

0 

0 

0 

0 

E 

1 

1 

1 

0 

1 

2 

1 

1 

2 

1 

0 

0 

0 

0 

F 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

H 
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BOTH VALVES COMBINED (I = 5-11) 
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in diameter from 3.9 mm to 4.4 mm. Fine drill holes ranged in 
diameter from 3.8 mm down to about 1.5 mm. Some of these were 
drilled by muricid predators. 

Figure 10A shows a localisation of drills within the smallest 
target area. Coarse drills are essentially confined to the medial 
zone of the shell concentrating in a trend close to the umbonal 
ridge midway between the posterior-dorsal and posterior-ventral 
margins. 


Figure 10B shows that for medium drill holes the target area is 
wider both longitudinally and transversely, but there is still 
the same concentration from the umbo dorsi—ventrally. 


Figure IOC shows the largest target area for the finer drill holes. 
The modal concentration is closer to the umbo where the valve 




FIGURE 9 . DRILL TARGET AREAS IN 

RELATION TO MEAN VALVE LENGTH 

A. Large valves of length greater 
than 40mm have a square medial- 
posterior target area. 

B. Medial valves 33 to 40mm in length 
have a rectangular medial-posterior 
target area. 

C. Small valves less than 33mm in 
length have the largest rectan¬ 
gular target area medially placed 
anteriorly posteriorly. 

Aggregation index within each target 

area is indicated. 
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may be thinner or the anatomy more favourable to the work of the 
predator. Certainly the valve is thinner for boring around the 
margins of the shell. Morisita's index is higher, for the narrow 
diameters of drill showing the aggregation becomes more marked 
in the larger subject areas. 

5. DRILL TAPER VERSUS DRILL DIAMETER FOR ALL VALVES 

Three classes of drill taper were recognised on the ratio d/D, 
the ratio of the small diameter d, to that of the large diameter 
D of the hole bored in each valve. If d/D was less than 0.63, 
the drilled hole was regarded as blunt or of open taper. If d/D 
ranged between 0.63 and 0.74, the bore was said to be of medium 
taper. If d/D exceeded 0.75, the drill was regarded as steeply 
tapered, or of near cylindrical taper. Cylindrical drills were 
labelled M, and in such cases d/D = 1.00. 


The open or blunt drills of Figure 11A were dominantly of coarse 




FIGURE 10 . TARGET AREAS AND DRILL 
PATTERNS OF 3 DRILL SIZE CLASSES IN 
KA7CLIJSIA RHipiVHQM VALVES REGARDLESS 
OF SIZE. 

A. Maximum drill diameters 4-5nm and 
above. 

B. Maximum drill diameters 3*9 to 4-4mm. 

C. Maximum drill diameters less than 
3*8mm. 

In all 3 cases there is a central target 
area where drills are concentrated but 
as the drill hole becomes smaller, the 
target area is larger. 
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or medium sized drills strongly aggregated medially below the 
flexure of the dorsal margin. Medially tapered drills in Figure 
11B occupied a larger target area which was medial but extended 
laterally more exteriorly. Any coarse drills mostly were in the 
central cluster. 

The near cylindrical drills in Figure 11C occupied the largest 
target area with the same concentration on the ridge running from 
the umbo to the mid-posterior ventral margin. Again any coarse 
or medium sized drills are centrally aggregated whilst the fine 
drills are widely dispersed as well. 




FIGURE 11 . DRILL TAPER TARGET AREAS 
IN RELATION TO DRILL DIAMETER FOR VALVES 
OF KA7UJJS1A MtpiPHORA. All drills 
have been projected and rotated onto 
right valves. 

Circles represent coarse drills (diame¬ 
ters over 4"5mm), triangles - medium 
drills (diameters 3-9 - 4*4mm), squares 
- fine drills (diameters under 3.8mm). 

A. Open or blunt drills with d/D <0-63 
has the smallest target area, 
situated medio-posteriorly. 

B. Medially-tapered drills, (0.63 ^d/D 
$0-7) are located in a larger target 
area which is similarly situated as 
A, but extending anteriorly. 



C. Clindrical and steeply tapered drills are located medially antero-posterior 
in the largest target area. Muricid drills are marked.M. Modal clustering 
migrates from the umbo ventrally posteriorly as drills become steeper and 
more cyclindrical. 
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CONCLUSIONS 

1. The summary of the above analysis of drill patterns is shown 

in Table 4. Right valves showed a slight preference for drills 
compared with left valves and the right valves showed more 
clustering of drills than the left. The preference for E8 
modal clustering for the right valve over D6 for the left 
valve could be reconciled with the anatomy of Katelysia 
rhytiphora . The wider target area (DE, 6-»8) suggest the goal 
would be for the stomach contents (Neilsen: 1964; 236, 237). 

2. Large valves and medium sized valves (exceeding 34.5 mm in 
length) were preferred by predators over small valves, but 
this may be an artifact of sampling in the high swash shell 
deposits. In any case the larger shells showed a smaller, 
more concentrated target area of drill holes when compared 
with the smaller shells. It is interesting that the modal 
area for drills is D8 in the larger shells and D6 in the 
smaller shells. 

3. Drills which were largest or medium large were concentrated 
modally in square E9. Fine drills showed the best clustering 
effects. Their mode was at D7. Again the finer drills were 
more anteriorly situated. The larger drills were confined 
to a smaller central target area. 

4. Open or blunt drills show the best clustering patterns,modally 
at D7. Medium tapered drills are less clustered, the modal 
area being more posteriorly at D8 and E8. Cylindrical and 
steep drills are more disperse but clusters modally occur 



CRITERIA 

No. of 

Target area 

Morisita 1 3 

Signifi- 

Modal 



Drills 

2m id 

Index of 

cance 

Grid 


TXPE OF VALUE: 

n 

(grid squares). 

Clustering 

F 

Squares 

Type of 
Valve 

(a) Left 

53 

77 

2.99 

2.36 

D6 

(b) Right 

62 

98 

3-94 

2-85 

E8 

(c) Both 

115 

112 

4-39 

4.48 

D6 

Valve 

Length 

(a) Large £38-5mm 

38 

49 

3-94 

2-43 

D8 

(b) Medium 34-5 - 38.8mm 

38 

55 

3.76 

2.89 

D8 

(c) Small <34*5mm 

31 

84 

2.17 

1.24 

D6 

Drill 

Diameter 

(a) Large holes £4*5mm 

23 

42 

1.85 

1.46 

E9 

(b) Medium 3-9 - 4.4mm 

39 

66 

2-62 

1-95 

E9 

(c) Fine ^3*8mro 

54 

91 

3*05 

2.21 

D7 

Drill 

Taper 

(a) Open or blunt drills 

36 

48 

3* 56 

2-91 

D7 

(b) Medium tapered drills 

50 

91 

3-34 

1-94 

D8, E8 

(c) Cylindrical like drills 

31 

104 

2.46 

1-43 

D8, E9 


TABLE 4 . Summary of criteria for determining drill clustering within the target areas and 
modal frequency squares. 
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even more posteriorly at D8 and E9. It could be argued that 
the finest and steepest drills were used where the valve was 
thinnest on the more peripheral zones of the shell. They would 
still tap the stomach contents. 

5. Patterns suggest at least two types of naticid predators. 
The coarse and medium centrally situated drills belong to 
a large Polinicid species (e.g., Polinices aulacoglossa whilst 
the narrower tapering diversely situated drills relate to 
a smaller Polinicid (e.g., Polinices conicus ). The cylindrical 
drills probably can be identified with the muricid Bedeva 
paviae . 

6. A rapid collection of samples of 50 shells at 5 points 100 

metres apart along the study area revealed the following counts 
(see Table 5). The average predation rate over this short 

survey was slightly less than five percent. Two naticids 
were available as predators, Polinices conicus and Polinices 
aulacoglossa , the ratio in this small sample being 7/2. 

It is interesting that the ratio of coarse drills to medium 
and fine drills in Table 4 is .25 and that the coarse drills 

have the minimum target area for the whole study. Perhaps 

Polinices aulacoglossa has the more direct strategy for their 
shells are bigger and hence the drill holes would be logically 
larger than Polinices conicus . If the predator has to drill 

a smaller hole.it would be logical to select an area where 
the shell being bored is thinner. The smaller valves of 
K.rhytiphora in general are attacked by smaller naticid 
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Nil 
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Nil 
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Dominant Predators 







Polinices conicus 

2 

1 

Nil 

3 

1 

7 

P. autacogla&Aa 

Nil 

1 

Nil 

1 

Nil 

2 

Other taxa 

24 

3 

11 

5 

5 

48 

TOTAL 

50 

54 

51 

51 

53 

259 


TABLE 5 . Predated and dominant predators. 
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boreholes, some of which are centrally targeted as with the 
larger naticid holes, but as well there are as many diversely 
situated. Perhaps this is how the strategy of P^ conicus 
differs from aulacoglossa. The case of the two boring 

target patterns, one concentrated and one more discrete, rests 
until more data is available. 
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RARE ENIGMATIC NEW ZEALAND FOSSIL (with an Australian 
"Cousin"). 

Roy K. Sharp, Carrington Polytechnic, Auckland. 

The annual field excursion of Carrington Polytechnic palaeontology 
class to the South Island of New Zealand, gave an opportunity 
to visit the site of what must be considered one of the world's 
rarest fossils Waiparaconus zelandicus (Withers), found only in 
two small exposures in N.Z. and one 'in Kayanaba, Western Australia. 
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The animal has the external appearance 
of an elongated stick of asparagus, 
the official diagnosis being "a 
thickened elongate cone having a 
single median tube open at the broad 
end, but diminishing to a fine pore at 
the narrower end; exterior moderately 
smooth, with low transverse growth 
ridges at the broad end and 
imbricating projections at the narrow 
end" (NZGS. Pal. Bull. 50). 

Originally thought to be a type of 
veriform gastropod, it was classed 
by Withers (1951) as Euscalpellum 
zelandicum (Cirripedia), and by 
Glaessner (1956) as a Cirripede 
peduncle. 

Buckeridge (1979), in an unpublished 
Ph.D. Thesis, proposed " Problematica " 
zelandicum . Later the same author 

(1983) found the cirrapid diagnosis 
otisin of this material then remains 
be included within the Annelida?" 



Waiparaconus zelandicus 

from the type locality. 
After Buckeridge, 1989. 


unacceptable, stating "The 
enigmatic. Perhaps it could 


The Waipara River exposure is contained in the Waipara Greensand 
(75m.). The facies is vertically tilted and comprised of two 
fossiliferous bands, one about I 5 metres and the other about lm. 
wide, separated by a 5 metre of non - fossiliferous greensand. 

No— other macrofossils have been found in this Upper Cretaceous/ 
Paleocene (?) exposure. 
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DIG AT DINOSAUR COVE, 1990 - 1991 

REPORT ON OPERATIONS FROM 30 OCTOBER TO 29 NOVEMBER 1990. 

The F.C.A.A. wishes to thank Thomas H. Rich, Museum of Victoria, and 
Patricia V. Rich, Earth Sciences Department, Monash University, for 
providing the following report on recent work at Dinosaur Cove. For 
details of the strategy behind the current programme, readers are referred 
to the previous report, "The Dig at Dinosaur Cove, 1990", published in The 
Fossil Collector, Bulletin 31, June 1990, pp. 21 - 26. 

Dinosaur Cove is a small inlet off the Southern Ocean along the 
Otway coast of Victoria. In 1980, fossil bones were first 
discovered there. In 1984, Monash University and the Museum of 
Victoria undertook a project with the intention of discovering 
and interpreting the fossil remains of vertebrates buried in the 
106 million year old rocks found at Dinosaur Cove. This has been 
accomplished by a progressively more elaborate excavating procedure 
which at present incorporate tunnelling techniques similar to 
those utilised in a small coal or gold mine. Three principal 
fossil localities exist within Dinosaur Cove: Slippery Rock, 
Dinosaur Cove East and Dinosaur Cove West. The most common 
fossils found are the remains of turtles and a variety of 
kangaroo-like, herbivorous, hypsilophodontid dinosaurs. 

The plan for the excavation at Dinosaur Cove during the Spring/ 
Summer, and Autumn of 1990-1991, calls for a two part operation. 
As originally conceived, Phase 1, to be carried out during the 
Spring, anticipated the completion of four projects. These were:- 
(1) setting up of the physical plant; (2) construction of a con¬ 
crete pillar immediately inland of the First Pillar at the Slip¬ 
pery Rock site; (3) excavation of a 7 x 7 metre chamber west of 
the northern half of the West Tunnel at the Slippery Rock site; 
and (4) initiation of benching operations at Dinosaur Cove East. 

More than a fortnight was allocated to the execution of (1), 
installation of the physical plant. This was far more time than 
previously allowed, the initial decision being taken to prolong 
this process because only a few workers would be on hand to exe¬ 
cute it. It was highly fortuitous that such a prolonged period 
was built into the schedule because severe sea and weather condi¬ 
tions retarded progress significantly. Midway through this period, 
the highest seas in two years swept loose timbers out of the tun¬ 
nels of the Slippery Rock site that had lain undisturbed through 
the two previous winters, the time when normally the most severe 
sea conditions occur in the area. Despite the difficulties, the 
establishment of the infrastructure to carry out the excavations 
was completed satisfactorily. 
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Construction of the concrete pillar (2) was abandoned during the 
November period when 21 Construction Squadron of the Australian 
Army indicated that they would not be able to participate in that 
project as planned. It is now anticipated that this work will 
be carried out by civilian volunteers during the first half of 
January, 1991. Completion of this project will permit the coll¬ 
ection of the fossiliferous rock that is now beneath the First 
Pillar at Slippery Rock. As fossil bones have been found on 
all sides of the First Pillar and the holotype partial skeleton 
of the hypsilophodontid dinosaur Leaellynasaura amicagraphica 
was discovered immediately adjacent, it is presently the most 
propitious area to search for dinosaur remains in southeastern 
Australia. 

Excavation of the planned 7x7 metre chamber off the West Tun¬ 
nel was partially completed. At the conclusion of work on this 
project on 27th November, about two-thirds of the originally in¬ 
tended area above the fossiliferous rock had been excavated. 
In January, the floor of the now cleared area will be taken up 
and any fossils found there will be collected. On the basis of 
what is thus discovered, additional area will be cleared in the 
January-March period if warranted. The work had to be terminated 
before attainment of the original objective because the services 
of the professional miner supplied by Western Mining, Mr. David 
McMahon, were required at the place of his usual employment, the 
Stawell Joint Venture. 

It was evident from the beginning that Mr. McMahon's time was 
at a premium. Because of this and the poor weather conditions 
generally prevailing, plans to initiate benching operations at 
Dinosaur Cove East during the November phase of the operation 
were abandoned. A second attempt will be made to initiate this 
planned benching in January. 

One serious accident marred the work. Mr.Graham King, when climb¬ 
ing a rock face, slipped when a handhold gaveway, fell about 70 
centimetres and broke his left fibula when his foot became wedged 
in a crack between two rocks. Fortunately, it was a clean, simple 
fracture which is anticipated to require six weeks to heal. 

A potentially far more serious accident was avoided only because 
of the experienced nature of the personnel involved. Tightening 
up guy wires to support a tripod at one end of the flying fox, 
one of the wires under tension gave way suddenly. Anticipating 
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moments before that something was amiss, the two individuals poten¬ 
tially in danger, Messrs Donald Davidson and Donald Manning, 
managed to get out of the way in time. The cause was later traced 
to the disintegration of a wooden anchor for the guy wire, it 
having been in the soil for five years. Of the two other wooden 
anchors emplaced at the same time, one had equally disintegrated 


and the other was as sound as 



day it was originally buried in 
the ground. These anchors were 
replaced by treated timbers. 

In light of the often severe 
weather conditions which 
frequently prevailed at 
Dinosaur Cove during November, 
the loss of the assistance 
of Mr. King through his injury, 
and the necessary restriction 
on the services of Mr. McMahon, 
the attainment of the complete 
establishment of the physical 
plant necessary to support 
the fossil collecting programme 
at Dinosaur Cove coupled with 
the completion of two-thirds 
of the planned underground 
excavations west of the West 
Tunnel were a highly 
satisfactory result. 


BOOKS AND BOOK REVIEWS. 


THE NATURE OF HIDDEN WORLDS ; Animals and plants in prehistoric 
Australia and New Zealand. Mary E. White. Reed Books Pty Ltd, 
Balgowlah, N.S.W., 1990, 256pp. Recommended retail price in 

Australia, $39.95. 


A companion volume to Mary White's earlier book "The Greening of Gondwana", 
beautifully illustrated in full colour with photographs by Jim Frazier and double 
page dioramas by Dorothy Dunphy. 
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DIGGING DINOSAURS: The search that unravelled the mystery of baby 

dinosaurs . John R. Horner (and James Gorman), Harper and Row, New 

York, 1988, 210 pp. US$8.95 paperback. Recommended retail price 
in Australia $29.95. 

This is the story of the discovery and recovery of baby dinosaur fossils from the 
Willow Creek site in Montana. Horner shows with great clarity and readability 
how a chance visit to a rock shop in a small Montana town (open on Sundays because 
the owners were Seventh-Day Adventists and worshipped on Saturdays) led to the 
locating of the Willow Creek fossils, and a lengthy programme of digging. Not 
only was a wealth of baby dinosaur fossils found but fossilised eggs, nests and 
breeding grounds. Horner's team also discovered the site of a huge bed of dinosaur 
bones - the remains of a herd of 10,000 animals! 

The book also clearly describes the hardships that fossil collectors all face - 
dirt, dust, hot sun and hard work. In addition it shows that the element of luck 
in discovery is something we can all hope for. 

Review by Alan Rix. 

WONDERFUL LIFE: The Burgess Shale and the Nature of History . 

Stephen Jay Gould. W.W. Norton and Co., New York, 1989, 347 pp. 
Recommended retail price in Australia $39.95. 

This is a rich and fascinating book. It tells of the discovery by Walcott of the 
famous Burgess Shale Cambrian deposits in Canada, and their reinterpretation in 
the 1970's and 1980's by Whittington, Briggs and Conway Morris, to produce what 
Gould regards as masterpieces of palaeontological research. This research showed 
that Walcott had not done sufficient detailed analysis, largely due to lack of 
time imposed by his duties as head of the Smithsonian Institution. He had been 
unable to piece together the evidence, which now reveals an astonishing array of 
arthropods, a large proportion of which have no descendants in the phyla of today. 
Gould poses questions about the nature of evolution, and argues strongly that the 
dominant view of history, as an ever—more complex and evolving process, is correct. 

He says, in fact, that chance has always had a great deal to do with it, and that 
the great majority of species that have evolved, have also died out. 

It is an argument that will undoubtedly rage for a long time to come, but Gould's 
study of the palaeontology is still rivetting. He explains in detail how the fossils 
were analysed by both Walcott and the present group of scholars, and the book is 
well illustrated with drawings and photo's. It gives the amateur a close look at 
the work of the professionals, and demonstrates with force and clarity how the 
humble fossil can change our view of history. 

Review by Alan Rix. 


DINOSAUR TRACKS . Tony Thulborn. Chapman and Hall, London, 1990, 
350pp. Recommended retail price in Australia $104.95 

'Dinosaur Tracks" by Tony Thulborn is the distillation of 15 years of observation 
and study. If you want to find out what to look for, or learn which dinosaur made 
some tracks you have seen, you will be able to find all this information in the 
book, together with the way to calculate the size and possible speed of the animal. 
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whether walking, jogging (trotting) or running. There is a real fascination in 
tracking movements made between 240 and 65 million years ago, and seeing the 
responses of the dinosaurs to events that lasted seconds or minutes, all that time 
ago. No longer is a "geological instant" a million years! 

The book is very well illustrated with line drawings and black and white 
photographs. Although many are gathered from the widely dispersed scientific 
literature, a large number are original. 

Did you wonder what made a dinosaur a dinosaur? How they rested? How these 
enormous sauropods trundled along? All the details are here, written in plain 
English (more than 90% of the time), and accompanied by enlivening sketches. 
Calculations of speed are necessarily mathematical, but even in this area, the 
veriest mathematical mut (I) can follow what is being written about. 

The only thing wrong with this book is the price, and the remedy for that is in 
the hands (pens) of prospective buyers and the various clubs and organizations 
to which they belong. They should write to Thomas Nelson Australia (agents for 
Chapman and Hall), 102 Dodds St., South Melbourne, 3205, protesting about the 
$104.95 recommended retail price and demand a paperback edition. 

If we simply wait for the hardback edition to be remaindered, the publishers may not 
consider producing a paperback. As this book will retain its usefulness and 
interest for many years, it needs to be readily available for a long period of time 
- for future Dinosaur enthusiasts as well as today's students and "Dino Trailers". 

Review by Mary Wade, Queensland Museum, South Brisbane. 


EVOLUTIONARY TRENDS . Edited by K. J. McNamara. Belhaven Press, 
London, 1990, 368pp. Distributed in Australia by DA Books & 
Journals, Mitcham, Victoria. Recommended retail price in Australia 
$110.75 


This book examines evolutionary trends within a wide range of fossil invertebrate 
and vertebrate animals and fossil plants. An international group of research 
leaders in palaeontology contribute broad review chapters on the patterns and 
processes of directionality in evolution, as evidenced from the fossil record. 
The different hierarchies of trends are considered at taxonomic levels from the 
interspecific to broader groups, and the rate and interrelationships of processes 
are documented. The key evolutionary questions of how particular characters are 
selected for and how far the morphology of particular lifeforms is linked to their 
function are addressed. The environmental dimensions of evolutionary change is 
developed and in particular the evidence for evolutionary trends following environ¬ 
mental gradients is evaluated. 

Overall, the book summaries the state of our knowledge and theory about how 
evolution works and where processes cause change and influence direction, rate 
and scale. The scope and limitations of fossil data are fully assessed, particularly 
in the reconstruction of ancient environments. The relative importance of 
heterochrony, as against predation and competition for initiating and sustaining 
change is evaluated. The book shows that evolution is not a random process and 
it provides a major scientific synthesis of current evolutionary work for 
palaeontologists and life scientists. 


Information from publisher. 
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DINOSAURS OF AUSTRALIA AND OTHER ANIMALS OF THE MESOZOIC ERA . 

John Long. Reed Books Pty Ltd, Balgowlah, N.S.W., 1990, 87pp. 

Recommended retail price in Australia, $19.95. 

The first dinosaur bones found in Australia came from the north-eastern coast of 
Queensland. These were collected by the crew of HMS Fly in 1844. This book is 
the first complete record of dinosaurs in Australia, dating back to that initial 
discovery. 

The word 'dinosaur' comes from the Greek meaning 'terrible lizard'. In the 
evolutionary sense they are more advanced animals than contemporary lizards or 
other reptiles. 

What did they look like? What did they eat? How did they survive in cold climates 
in some parts of Australia? John Long answers these and other questions and 
explores the world of Australian Dinosaurs. He also includes other interesting 
animals; amphibians, reptiles, birds and mammals which lived in Australia at the 
same time as the dinosaurs. 

Information from publisher. 

FOSSIL CNIDARIA 5 ; A.A.P. Memoir No. 8. Edited by P.A. Jell 
and J.W. Pickett. Published by the Association of Australasian 
Palaeontologists, Brisbane, 1989, 438pp. Australian price $52.00. 

Proceedings of the Fifth International Symposium on Fossil Cnidaria, including 
Archaeocyatha and Spongiomorphs, held in Brisbane, Queensland, 25-29 July, 1988. 
Contains 46 papers covering Variation, Growth and Associations, Microstructure, 
Distribution, Extinction Events and Biosedimentology. 


EARLY CAMBRIAN FOSSILS FROM SOUTH AUSTRALIA ; A.A.P.Memoir No. 9. 
Stefan Bengtson, Simon Conway Morris, Barry J. Cooper, Peter A. 
Jell and Bruce N. Runnegar. Published by the Association of 
Australasian Palaeontologists, Brisbane, 1990, 364pp. Australian 
price $47.00. 


Describes the profuse biotas of sponges, algae, molluscs, trilobites, ostracodes, 
hyoliths, tommotiids, coeloscleritophorans, anabaritids and a variety of small 
skeletal fossils from Early Cambrian sections on Yorke Peninsula and in the Flinders 
Ranges, South Australia. 


[ NOTE ; Copies of A.A.P. Memoirs are available from Dr. P. A. Jell, 
C/o. Queensland Museum, P. 0. Box 300 , South Brisbane, 4101.] 









